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(54) METHOD FOR DRIVING LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To improve display quality and yield by making the writing time of 
TFT when a drain voltage is positive polarity longer than that when it is 
negative polarity. 

CONSTITUTION: Data voltages are sequentially impressed to drain lines D1 
to DN, that is, electrodes commonly pulled out from each drain of thin film 
transistors(TFT) arrayed in a vertical direction, for every gate line impressed 
with on gate voltages from a data driving circuit 2 via a sampling circuit 3 
and given to each liquid crystal cell. Also, the sampling circuit 3 is provided 
with sampling TFTs for respective drain lines D1 to DN and while pixel TFT 
gate-on voltages are impressed to the gate terminals of the sampling TFTs, 
plural voltages &phiv;1 and &phiv;2 are supplied. In this case, the &phiv;1 and 
&phiv;2 corresponding to a specified period of time are preferentially charged 
against the driving condition for reducing pixel TFT charging ability and a 
crossing time is lengthened. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the method of driving a liquid crystal display the drain electrical potential difference which 
gives a video signal drives the liquid crystal display using the thin film transistor as a switching element 
by forward and negative bordering on said predetermined electrical potential difference to a 
predetermined electrical potential difference The ON pulse width of said gate voltage with the gate 
voltage of a thin film transistor higher than said predetermined electrical potential difference, The drive 
approach of a liquid crystal display that overlap time amount with the drain electrical potential difference 
impressed to liquid crystal from a thin film transistor more highly than said predetermined electrical 
potential difference is characterized by the ******** from overlap time amount with said drain electrical 
potential difference lower than said predetermined electrical potential difference. 
[Claim 2] The drive approach of the liquid crystal display characterized by said gate voltage which 
overlaps said drain electrical potential difference higher than said predetermined electrical potential 
difference and a time amount target being higher than said gate voltage which overlaps said drain 
electrical potential difference lower than said predetermined electrical potential difference in claim 1. 
[Claim 3] In the drive approach of the liquid crystal display driven by turns on the data electrical 
potential difference which consists of forward and a negative frame to a predetermined electrical 
potential difference On drain wiring to which two or more thin film transistors with the drain terminal 
which supplies the data electrical potential difference which displays, and said drain terminal were 
connected The drive approach of the liquid crystal display characterized by the gate voltage of the 
transistor which is equipped with the transistor which supplies at least one or more of said the data 
electrical potential differences, and supplies said data electrical potential difference turning into forward 
and a negative electrical potential difference to said predetermined electrical potential difference for 
every frame. 

[Claim 4] The drive approach of the liquid crystal, display characterized by making said predetermined 
electrical potential difference into the main electrical potential difference of the maximum electrical 
potential difference of said drain electrical potential difference, and the minimum electrical potential 
difference in claims 1, 2, and 3. 

[Claim 5] The drive approach of the liquid crystal display characterized by considering as the main 
electrical potential difference of an electrical potential difference with the predetermined, electrical- 
potential-difference value ****** predetermined amplitude value impressed to the electrode on the 
substrate which forms said thin film transistor for said predetermined electrical potential difference, and 
the opposite substrate in the location which sandwiched liquid crystal in claims 1, 2, and 3. 
[Claim 6] The drive approach of the liquid crystal display characterized by forming on the same 
substrate as the thin film transistor to which TORAJISUTA which supplies a data electrical potential 
difference carries out the direct drive of the liquid crystal to drain wiring to which said two or more thin 
film transistors were connected in claim 3. 

[Claim 7] It is the drive approach of the liquid crystal display component characterized by said liquid 
crystal being a dispersion mold liquid crystal device in claim 6 from claim 1. 

[Claim 8] The pixel formed so that liquid crystal might be driven by the thin film transistor formed in the 
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Shape cff a matrix, The gate drive circuit which drives said thin film transistor, and the data drive circuit 
which gives a predetermined electrical potential difference to liquid crystal, The screen control circuit 
which^gives a control signal to said gate drive circuit and a data drive circuit, In the information 
processor which is equipped with the microcomputer and information input means for data processing, 
and transmits said data-processing result or the information from an information input means to a 
screen control circuit through said microcomputer It is the information processor which prepares the 
switching element which controls a data signal between said data drive circuits and said thin film 
transistors, and is characterized by said switching element reversing a polarity for every frame based on 
the signal from said screen control circuit. 

[Claim 9] The pixel formed by the liquid crystal capacity arranged in the shape of a matrix, and the 
viewing area which consists of matrices of said pixel, The thin film transistor which is formed for said 
every pixel and drives said pixel, and the substrate which forms said thin film transistor, In the liquid 
crystal display which has the drain wire which connected the drain terminal of said thin film transistor 
belonging to the same rank, and the gate line which connected the gate terminal of said thin film 
transistor belonging to a companion The liquid crystal display characterized by for said at least two or 
more drain wires drive the pixel of a different train connecting mutually, and forming a closed loop out of 
said viewing area on said substrate through the thin film transistor for the sampling of the direction of a 
train of said pixel formed in one side at least. 

[Claim 10] It is the liquid crystal display characterized by forming for each [ in which said thin film 
transistor for a sampling formed said pixel in claim 9 ] train of every. 

[Claim 11] The liquid crystal display characterized by connecting mutually said at least two or more 
drain wires drive said pixel of a train which forms the thin film transistor for a sampling in the both sides 
of the direction of a train of said pixel, and is different out of said viewing area on said substrate in claim 
9, and forming a closed loop. 

[Claim 12] In claim 9, the loop formation of said drain wire is formed per two drain wires. Said sampling 
transistor inserted in said loop formation at the one side of a besides [ said viewing area ] is at least 
two or more pieces. The terminal which supplies a drain electrical potential difference to said loop 
formation from a drive circuit at least Between said two sampling transistors, Or the liquid crystal 
display characterized by having formed during branching wiring of said sampling transistor, and forming 
one sampling transistor in said loop formation of the other side of a besides [ said viewing area ]. 
[Claim 13] The liquid crystal display characterized by preparing the connection terminal for supplying a 
drain electrical potential difference to said loop formation from the exterior in claim 12 during the loop 
formation of said drain wire established out of the viewing area of the both sides of the direction of a 
train, or branching wiring of said sampling transistor. 

[Claim 14] The liquid crystal display with which terminal spacing of said connection terminal prepared 
out of the viewing area of both directions of a train in claim 12 is characterized by the equal thing. 
[Claim 15] the liquid crystal display characterize by the loop formation of said drain wire serve as a two 
drain wire unit , and the sampling transistor per piece be insert in said loop formation in the both sides 
besides a viewing area in claim 9 , respectively , and for the electrical potential difference supply 
terminal from an external drive circuit branch , and form it from the loop formation top besides at least 
one viewing area , or it . 

[Claim 16] The liquid crystal display with which the number ND of connection terminals of the circuit 
formed on said substrate and the drive circuit established in the exterior of said substrate and the line 
count NX of the arranged pixel are characterized by having the relation of ND=NX/n (n is one or more 
integers) in the liquid crystal display of claim 9. 

[Claim 17] The liquid crystal display characterized by the number of the video signals supplied from the 
external drive circuit of the one side of the thin film transistor formed in the both sides besides the 
viewing area of the direction of a train of the viewing area which consists of said pixels in the liquid 
crystal display of claim 16, and the other side forming an input terminal so that it may differ. 
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[Claim 18] The liquid crystal display characterized by using a dispersion mold liquid crystal device for 
said liquid crystal in claim 1 7 from claim 9. 

[Claim 1 9] The pixel formed by the liquid crystal capacity arranged in the shape of a matrix, and the 
viewing area which consists of matrices of said pixel, The thin film transistor which is formed for said 
every pixel and drives said pixel, and the substrate which forms said thin film transistor, The drain wire 
which connected the drain terminal of said thin film transistor belonging to the same rank, Said at least 
two or more drain wires which it has the gate line which connected the gate terminal of said thin film 
transistor belonging to a companion, and drive the pixel of a different train out of said viewing area on 
said substrate In the drive approach of the liquid crystal display which connected mutually through the 
thin film transistor for the sampling of the direction of a train of said pixel formed in one side at least, 
and formed the closed loop The drive approach of the liquid crystal display characterized by having the 
period through which all the sampling transistors inserted in the loop formation of said drain wire within 
the pulse width period of the gate voltage of a pixel transistor flow. 

[Claim 20] The drive approach of the liquid crystal display characterized by having the period through 
which all the sampling transistors inserted in the loop formation of said drain wire within the pulse width 
period of the gate voltage of a pixel transistor flow in the drive approach of the liquid crystal display of 
claim 19, and the period which is the back [ period / this ] and, by which the sampling transistor of the 
both ends of one drain wire in a loop formation is intercepted within said pulse width period. 
[Claim 21] The pixel which forms the liquid crystal capacity arranged in the shape of a matrix, and the 
viewing area which consists of matrices of said pixel, The thin film transistor which is formed for said 
every pixel and drives said pixel, and the substrate which forms said thin film transistor, The drain wire 
which connected the drain terminal of said thin film transistor belonging to the same rank, Said at least 
two or more drain wires which it has the gate line which connected the gate terminal of said thin film 
transistor belonging to a companion, and drive the pixel of a different train out of said viewing area on 
said substrate In the drive approach of the liquid crystal display which connected mutually and formed 
the closed loop through the thin film transistor for the sampling of the direction of a train of said pixel 
formed in one side at least The drive approach of the liquid crystal display characterized by the 
potential within the loop formation of said drain wire having both the period which becomes equal, and a 
different period within the pulse width period of the gate voltage of a pixel transistor. 
[Claim 22] The viewing area, the liquid crystal capacity, i.e., the pixel, arranged in the shape of a matrix, 
which consists of a matrix of said pixel, The substrate which was formed for said every pixel and formed 
the thin film transistor which drives a pixel, and said thin film transistor, The drain wire which is wiring 
which connects the drain terminal of said thin film transistor which drives the pixel belonging to the 
same rank, Said drain wire comrade who drives the pixel of a different line in the liquid crystal display 
which has the gate line which is wiring which connects the gate terminal of said thin film transistor 
which drives the pixel belonging to the same rank on both sides outside a viewing area of the line writing 
direction of a viewing area The liquid crystal display characterized by connecting or more with both at 
least two, and forming the loop formation through the thin film transistor formed on said substrate. 
[Claim 23] In the method of driving a liquid crystal display the drain electrical potential difference which 
gives a video signal drives the liquid crystal display using the transistor as a switching element by 
forward and negative bordering on said predetermined electrical potential difference to a predetermined 
electrical potential difference The ON pulse width of said gate voltage with the gate voltage of said 
transistor higher than said predetermined electrical potential difference, The drive approach of a liquid 
crystal display that overlap time amount with the drain electrical potential difference impressed to liquid 
crystal from said transistor more highly than said predetermined electrical potential difference is 
characterized by the ******** from overlap time amount with said drain electrical potential difference 
lower than said predetermined electrical potential difference. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive approach suitable for a liquid crystal display, 
for example, the liquid crystal display of the active-matrix configuration which used TFT (thin film 
transistor), and driving it. 
[0002] 

[Description of the Prior Art] About the liquid crystal display of a TFT active-matrix configuration, there 
will be Vol.J72-C-II and a term 943-951 in the Institute of Electronics, Information and Communication 
Engineers paper paper magazine and October in 1989, for example. In this example, a part of drive circuit 
is built in on a transparence substrate. SCAN VOLTAGE used as the video signal of TFT reverses this 
conventional drive approach for every frame, and the gate voltage (VB) of a drive circuit is repeatedly 
impressed for every frame, and is not reversed by positive/negative for every frame. 
[0003] Moreover, there is a thing of JP,1-68724,A as a liquid crystal display of the conventional active- 
matrix configuration. This shows the outline to drawing 12 about the cure against an open circuit of a 
drain wire (poor display prevention by redundant structure). Two TFT(s) (T1a, T1 b-TNa, TNb) are 
formed in the pixel (liquid crystal capacity) (E1-EN) located in a line with vertical 1 train, respectively, 
and it connects with drain wire D1a and D1b, respectively. TFT, TR1, TR2, and TR3 besides a viewing 
area connect, and these two drain wires form the loop formation. At the time of image display, make 
electrical-potential-difference phi1phi2phi3 always high-level, and let TFT, TR1, TR2, and TR3 be 
switch-on. Even if one side of a loop formation, for example, D1a, is disconnected by this, loop- 
formation D1b of another side is bypassed, and the drain electrical potential difference VD is supplied. 
[0004] 

[Problem(s) to be Solved by the Invention] The TFTHiquid-crystal indicating equipment is mainly used 
for the monitor in a microcomputer etc. as a display unit of a small low power. As such an application, a 
active-matrix liquid crystal display has the problem said that a member cost and the cost price of the 
driver IC (integrated circuit) which drives TFT (pixel TFT) which drives liquid crystal especially are high 
compared with CRT (cold cathode tube), although display quality is excellent. On the other hand, the 
attempt which builds in all all [ a part or ] of a transparence substrate top driver IC, and reduces the 
number of driver ICs occurs at the same time it forms Pixel TFT. Drawing 10 is an example of the circuit. 
This circuit makes two ****** a lot among the drain wires D1-DN for video signals, distributes the 
video-signal electrical potential difference VDD by Sampling TFT (TR1, TR2), and can reduce by half the 
number of path cords of a drain wire, i.e., the number of the driver ICs by the side of a video signal, as a 
result. 

[0005] The drive wave over the circuit of drawing 10 is shown in drawing 1 1 . 

[0006] The drive wave shown here shows the case of a black display with the 2x4 pixels (G1-2, D1-D4) 
liquid crystal display of a normally white mode. 

[0007] As shown in this drawing (a), the clock electrical potential differences phi 1 and phi2 are given 
into the selection time amount tG of pixel TFT gate voltage VG at the gate of Sampling TFT, 
respectively, phil and phi2 have phase contrast in the above-mentioned selection time amount tG. The 
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Video-Signal electrical potential difference VDD can be distributed according to the timing of phi 1 and 
phi2 according to the foreground color which corresponds to the corresponding drain wire. VDD of this 
drawing — a ****** drain wire — the main electrical potential difference VC of the maximum electrical 
potential difference of VDD, and the minimum electrical potential difference — or although not 
illustrated, the electrical potential difference of the symmetry is applied to the electrical potential 
difference VCOM of the counterelectrode of liquid crystal. The relation of the drain electrical potential 
difference VD supplied to this drawing (b) from Sampling TFT with gate voltage VG (E1 pixel and E2 
pixel) which is Pixel TFT is shown. This VD serves as a drain electrical potential difference of Pixel TFT. 
[0008] the overlap time amount of the drain electrical potential difference VD to which the trouble of 
the above-mentioned driving method was supplied from Sampling TFT with gate voltage VG of Pixel TFT 
to the even-numbered drain wire — said — as shown in a (drawing b) E2 pixel drive wave, it is the point 
which has dropped to 1/2 of tG. It is the 2nd frame of E2 of this drawing (b) to become especially a 
problem. tG/2 and the difference electrical potential difference of VG and VD at that time of the 
crossover time amount of the minimum electrical potential difference VDL of a drain electrical potential 
difference and ON gate voltage from which the 1st E2 pixel [ of this drawing (b) ] frame becomes the 
target electrical potential difference of the source electrical potential difference of Pixel TFT in the 
selection time amount tG of gate voltage are delta VGD(s)1, and, for two frames, target electrical 
potential differences are [ tG/2 and the difference electrical potential difference of the maximum 
electrical potential difference VDH and crossover time amount of a drain electrical potential difference ] 
deltaVGD(s)2. 

[0009] Since the crossover time amount of a pixel E2 serves as half compared with the crossover time 
amount of a pixel E1 as shown in this drawing (b), as for the charge capacity to the liquid crystal 
capacity CLC of the pixel TFT connected to TFT of a pixel E2, i.e., the even-numbered drain wire, the 
charge capacity to be twice many as odd-numbered TFT is needed. Furthermore, it depends for charge 
capacity not only on crossover time amount but on the value of deltaVGD greatly. Charge capacity 
becomes large, so that deltaVGD is large. Usually, since deltaVGDI will be about 3 times of deltaVGD2, 
by the conventional drive approach, the charge of two frames of E2 pixel may become the most painful, 
and the source electrical potential difference VS of an applicable pixel may not reach target VDH. In this 
case, the permeability of the pixel connected with the even-numbered drain wire increases (when it is a 
normally white display), and the problem referred to as becoming display unevenness arises. 
[0010] Then, the 1st purpose of this invention cancels the lack of charge of the source electrical 
potential difference impressed to liquid crystal, and is to offer the drive approach of a liquid crystal 
display without display unevenness. 

[001 1] Moreover, in the conventional technique, it was not enough taken into consideration about the 
fall of the manufacture yield by the poor sampling TFT property. The 2nd purpose of this invention has 
the switching characteristic of Sampling TFT in offering the relief measures of a defect's (increase of 
flow resistance, fall of cutoff resistance) liquid crystal display. 

[0012] Moreover, with the conventional technique, there was a problem that the brightness of a display 
will fall if the redundant structure of an open-circuit defective pair policy is taken, or the poor short 
circuit of wiring increased. For example, with said 2nd conventional technique (JP,1-68724,A), drain 
wiring is taken about on right-and-left both sides of each pixel. For this reason, two drain wires D2 and 
D3 of another network will be formed in parallel between pixels. Usually,, spacing of two drain wires is . 
(10 micrometers or less) And since it became this layer, there was a problem said that the incidence 
rate of the poor short circuit between drain wires increases. Moreover, by what the area which opaque 
wiring occupies increases (the drain wire which is the twice which is a pixel number is the need), there 
was a problem that the brightness of the liquid crystal display of a transparency mold fell. Moreover, 
forming in two TFT(s) at a time also brought the brightness fall to each pixel. 

[0013] The 3rd purpose of this invention is to offer the structure of redundancy wiring without such an 
increment in a defect, or a brightness fall. 



-6- 



[0014] ' 

[Means for Solving the Problem] This invention attains said three purposes with the following means. 
[0015] The 1st purpose of this invention is attained by making the main electrical potential difference of 
the amplitude value of a drain electrical potential difference into reference voltage, and making it longer 
than the overlap time amount of the drain electrical potential difference VD which turns into applied 
voltage to liquid crystal from said reference voltage highly, the drain electrical potential difference VD 
which turns into applied voltage to liquid crystal lower than said reference voltage in overlap time 
amount with gate voltage VG of the shape of a pulse which makes Pixel TFT an ON state, and gate 
voltage VG of the shape of a pulse which makes Pixel TFT an ON state. 

[0016] In a production process, the 2nd purpose of the above is attained, when only an object with the 
good property of Sampling TFT drives the number of driver ICs, without [ 1 / ] mounting a number as 
usual of driver ICs by carrying out two generations except it, and operating Sampling TFT substantially. 
[0017] The 3rd purpose of the above is attained by preparing the switching element which connects the 
drain wire comrade who drives the next pixel train, and makes the loop formation of drain wiring, and 
controls closing motion of this loop formation out of a viewing area. 
[0018] 

[Function] At the time higher than the reference voltage to which the charge capacity of Pixel TFT falls 
of the drain electrical potential difference VD about the 1st purpose of this invention Overlap time 
amount with gate voltage VG of the shape of a pulse which makes an ON state the drain electrical 
potential difference VD and Pixel TFT higher than reference voltage By making it longer than overlap 
time amount with gate voltage VG of the shape of a pulse which makes an ON state the drain electrical 
potential difference VD and Pixel TFT lower than reference voltage, the lack of charge of the source 
electrical potential difference VS used as the applied voltage to liquid crystal is prevented, and a liquid 
crystal display without display unevenness can be realized. 

[0019] It is the main point to have considered as the configuration which can be changed into the drive 
of a liquid crystal display without the conventional sampling transistor to the 2nd purpose. That is, the 
drain wire of the ****** pixel of the side which prepared the sampling transistor is connected through 
said sampling transistor. Furthermore, the terminal (data input terminal) of normal is prepared in said 
sampling transistor side, and it is attained by preparing an auxiliary terminal in the drain wire of the 
opposite side with said sampling circuit. That is, if a driver IC is connected and driven also to an auxiliary 
terminal side when a sampling transistor starts a malfunction, the defect of the display by the defect of 
a sampling transistor can be prevented. 

[0020] An operation of the redundant structure over the line defect used as the 3rd purpose is 
explained. Three switching elements for a sampling are inserted in the loop formation of the both sides 
of a viewing area for the drain wire of an adjacency **** pixel out of the bond and the viewing area in 
the shape of a loop formation (periphery). That is, the sampling transistor of a one side pixel is 
maintained at an ON state, and a certain clock electrical potential difference is given into the gate 
voltage selection time amount of Pixel TFT at the gate of the remaining sampling transistors. Among 
these, all these sampling transistors are made into switch-on in the first half of gate selection time 
amount. Even if there is an open-circuit part, electric power is supplied to an electrical potential 
difference through the sampling transistor prepared in the bottom, and the whole loop formation of a 
drain line is charged. Then, in the second half, said remaining sampling transistors are intercepted, the 
potential which is one pixel remains as it is, and the drain line by the side of the pixel of another side is 
charged. That is, ** is charged by the liquid crystal capacity of the pixel of the drain line which finally 
formed the loop formation. As mentioned above, even if, as for a drain wire, only one forms a redundancy 
loop formation between each pixel according to this circuitry, short [ between drain wires / poor ] does 
not increase. Moreover, since the area which wiring occupies does not increase, either, the brightness of 
a display does not fall, either. 
[0021] 
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[Example] Hereafter, the example of this invention is explained using a drawing. 

[0022] Drawing 1 shows one example of the liquid crystal display of the active-matrix mold which used 
the method of driving this invention. 

[0023] The liquid crystal display section 8 prepares TFT, respectively, and it is made to drive each liquid 
crystal cell by this switching operation of TFT in this drawing to two or more liquid crystal cells (LC) 
arranged in the shape of a matrix. Here, to the gate lines G1-GM which are the electrodes pulled out in 
common from each gate of TFT located in a line with the longitudinal direction, gate voltage is impressed 
one by one from the gate drive circuit 1, and the gate of TFT is turned on for every gate line. 
[0024] On the other hand, to the drain lines D1-DN which are the electrodes pulled out in common from 
each drain of TFT located in a line with the lengthwise direction, for every gate line to which the above- 
mentioned ON gate voltage was impressed, sequential impression is carried out through a sampling 
circuit 3 from the data drive circuit 2, and the data electrical potential difference is given to each liquid 
crystal cell. Moreover, a sampling circuit 3 supplies two or more electrical potential differences phi 1 and 
phi2, while having TFT for a sampling to each above-mentioned drain line and impressing pixel TFT gate 
ON state voltage by the gate terminal of TFT for a sampling. However, although this output voltage phil 
and phi2 is supplied from the sampling drive circuit 9, a frame is judged and a polarity-reversals 
command is taken out with the screen control circuit 10 (a control signal is transmitted also to the gate 
drive circuit 1 or the data drive circuit 2) to the sampling drive circuit 9 (this circuit may be built in the 
screen control circuit 10) for every frame. Moreover, since the drain signal inputted into a sampling 
circuit 3 can be packed according to the number of signals of a sampling, the number of the drain lines 
connected to the data drive circuit 2 from a sampling circuit 3 can be reduced. 
[0025] The path cord of a between [ the body of an indicating equipment which formed it in glass 
substrate top 4 since the number of connection between a sampling circuit 3 and the data drive circuit 2 
was reduced corresponding to the number of sampling signals of Sampling TFT when the sampling circuit 
3 could be formed in substrate top 4 / made from glass etc. / like Pixel TFT, and an external drive 
circuit ] can be reduced at least among these circuits, and the data drive circuit 2 can also be simplified. 
As shown in drawing 10 , when the number of sampling signals is 2, the drain lines D1 and D2 are put 
together, it connects with a data drive circuit as DK1, and the number of connection of the substrate 
and the data drive circuit 2 in which Pixel TFT and the sampling circuit 3 were formed as a result can 
reduce by half the number of driver ICs which constitutes reduction by half 2, i.e., a data drive circuit. 
Since a sampling circuit 3 can be easily formed at the same process as Pixel TFT, it is effective in the 
ability to reduce liquid crystal display cost with the effectiveness which made the number of driver ICs 
the reduction by half. 

[0026] Next, actuation of the 1st example is explained using drawing 2 . 

[0027] Drawing 2 is drawing showing the driver voltage wave concerning one example of this invention, 
and shows the case of a black display of a no MARIHO dynamite display. This drawing (a) shows gate 
voltage phi of Sampling TFT, and the relation of the drain electrical potential difference VDD supplied 
from an external driver IC. The applied-voltage wave to the oddth (D1, D3) and even-numbered (D2, D4) 
drain wire is shown, respectively. This drawing (b) shows the voltage waveform of VD which is the drain 
electrical potential difference of E1 and E2 which are the output voltage pixel TFT from gate voltage VG 
of Pixel TFT, and said sampling TFT. This wave is equivalent to the oddth (here pixels E1 and E3 of D of 
one line) to Pixel TFT of drain wire, and even-numbered (here pixels E2 and E4 of D of two lines) drive 
wave to the 1st of the circuit of drawing 1 0 R> 0, G1 [ i.e., ], respectively. In a white display, an 
electrical potential difference equal to the main electrical potential difference VC of the maximum of VD 
electrical potential difference and the minimum value or the electrical potential difference VCOM of a 
counterelectrode should just be applied. 

[0028] In this example, the electrical potential difference of phiT and phi2 which is the gate voltage of 
TR1 and TR2 of Sampling TFT in two frames is reversed for every frame with the 1st frame, and VDD is 
not reversed for every frame. On the other hand, by the conventional driving method, as drawing 1 1 
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showed, phil and phi2 were not reversed for every frame, but VDD is reversed conversely. 
[0029] When the drain electrical potential difference VD from which the charge capacity of Pixel TFT 
becomes a problem will be higher than reference voltage VC as shown in this drawing (b) if the method 
of driving this invention is used, Namely, the crossover time amount of gate voltage VG in the case 
(namely, deltaVGD2) of being small of deltaVGD and the drain electrical potential difference VD serves 
as tG. Conversely, crossover time amount when the drain electrical potential difference VD which has 
allowances in charge capacity is lower than reference voltage VC, namely, deltaVGD has it (namely, 
deltaVGD 1) is set to tG/2. [ large ] Even if crossover time amount is set to tG/2, since deltaVGD 1 is 
sufficiently large, in the display engine-performance top of a liquid crystal display, charge capacity does 
not become large a problem. Thus, according to this drive approach, phil and phi2 corresponding to tG 
period have priority to the drive conditions of pixel TFT charge capacity which become small, and charge 
is performed, and since crossover time amount of VG and VD can be lengthened, generating of the 
display unevenness by the lack of charge can be prevented. 

[0030] Drawing 3 measures the charge capacity over Pixel TFT for the case of delta VGD1 and delta 
VGD2. Here, 21V and the minimum electrical potential difference VDL of deltaVGD to which the 
electrical potential difference to which drawing 2 (b) corresponds is 5V, and, as for 35 microseconds 
(the number of gate lines 480 displays correspondence) and VD, VG corresponds [ the pulse voltage of 
0V to 25V and tG / the maximum electrical potential difference VDH ] are deltaVGD 1=20V and 
delta VGD2=4V. For Pixel TFT, 0.5cm2/(Vs) and threshold voltage of mobility are 2V in 5 with amorphous 
silicon TFT, the ratio, i.e., W/L, of channel length and channel width. The charging rate at the time of 
deltaVGD 1=20V is shown on the axis of abscissa at the charging rate and axis of ordinate over the 
source electrical potential difference at the time of deltaVGD2=4V. The charging rate of deltaVGD 1=20V 
is very higher than the charging rate of deltaVGD2=4V so that clearly [ in this Fig. ]. For example, when 
the charging rate of deltaVGD2 is 60%, the charging rate of deltaVGD 1 reaches to 99.7% or more. 
[0031] Thus, since crossover time amount of VD of VG and Pixel TFT can be lengthened so that phil 
and phi2 corresponding to tG period may have priority to the drive conditions of pixel TFT charge 
capacity which become small and charge may be performed if this driving method is used, the lack of 
charge can offer the liquid crystal display which the display unevenness of a cause does not generate. 
[0032] The outline perspective view of one example of the microcomputer of a laptop type (or book 
mold) using the drive approach of the liquid crystal display concerning this invention is shown in drawing 
4 . The liquid crystal display 6 which serves as a display monitor at this possesses by using a keyboard 5 
as a body. Then, it is what built in the liquid crystal display of this invention, and the signal of the built-in 
microcomputer is inputted into a screen control circuit, and said display monitor judges the contents of 
a display, and transmits a signal in a gate drive circuit, a data drive circuit, and a sampling drive circuit, 
respectively. The drive approach uses the drive approach of the above-mentioned example 1, can form a 
sampling circuit on the same substrate as Pixel TFT, and can realize the microcomputer of a price 
lightweight cheap moreover while the monitor of an image which was excellent in display quality can be 
realized. 

[0033] Next, the 2nd example of this invention is explained. The drive approach of this invention is 
shown in drawing 5 . The target circuit is realizable in the same circuit as the circuit of drawing 1 . The 
description of this invention is a point driven on a predetermined electrical potential difference with gate 
voltage VG higher than gate voltage VG at the time of the drain electrical potential difference VD lower 
than reference voltage at the time of the drain electrical potential difference VD higher than the 
reference voltage to which charge of Pixel TFT becomes painful. This drive approach distinguishes the 
change rate of a frame in the screen control circuit 10, and can realize it by carrying out adjustable [ of 
the electrical potential difference of the approach of transmitting this signal to the data drive circuit 2 
together with a data signal, and raising a drain electrical potential difference in the data drive circuit 2, 
and the signal transmitted to the data drive circuit 2 from the screen control circuit 10 ] for every frame. 
If this drive approach is used, since difference electrical-potential-difference deltaVGD of gate voltage 
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VG and the drain electrical potential difference VD can be enlarged even when overlap time amount with 
gate voltage VG at the time higher than reference voltage of VD is short, if deltaVGD is set as the 
predetermined value which the lack of charge at the time higher than reference voltage of VD does not 
produce, the lack of charge can offer the liquid crystal display which the display unevenness of a cause 
does not generate. Although it is needless to say, charge capacity can be further raised by combining 
the drive approach of this example, and the drive approach of an example 1. 

[0034] Next, the 3rd example of this invention is shown in drawing 6 and drawing 7 . The equal circuit of 
this invention is shown in drawing 6 , and a configuration is shown in drawing 7 . 
[0035] It explains by making 2x4 pixels into an example like the first invention. This example forms 
Sampling TFT up and down to a gate line, as shown in drawing 6 . The drain lines D1 and D2 are 
connected with a data drive circuit through TR1 and TR2 of Sampling TFT, respectively, and the drain 
lines D3 and D4 are connected with the data drive circuit through TR3 and TR4 of Sampling TFT, 
respectively. Although the number of path cords of a sampling circuit and a data drive circuit is the 
same as an example 1 , since it becomes twice compared with the circuit which explained the connection 
pitch between the sampling circuit of the upper part of a substrate, or the lower part, and a data drive 
circuit in the example 1 since the sampling circuit was distributed to the substrate upper and lower 
sides, in a highly minute liquid crystal display with many drain wiring, connection becomes easy, and the 
yield fall by the faulty connection can be pressed down. 

[0036] Drawing 7 shows the configuration of the liquid crystal display of the active-matrix mold which 
used this driving method. TFT is prepared, respectively, and a sampling circuit 3 is formed in the same 
substrate 4, and it is made to drive each liquid crystal cell by the switching operation of Above TFT on a 
substrate 4 in this drawing to two or more liquid crystal cells (LC) arranged in the shape of a matrix. 
Here, to the gate lines G1-GM which are the electrodes pulled out in common from each gate of TFT 
located in a line with the longitudinal direction, gate voltage is impressed one by one from the gate drive 
circuit 1, and the gate is turned on for every gate line. On the other hand, to the drain lines D1-DN 
which are the electrodes pulled out in common from each drain of TFT located in a line with the 
longitudinal direction, sequential impression is carried out through a sampling circuit 3 from the data 
drive circuit 2, and the data electrical potential difference for every gate line by which ON was carried 
out [ above-mentioned ] is given to each liquid crystal cell. Moreover, like, it has Sampling TFT to each 
above-mentioned drain line, and a sampling circuit 3 supplies two or more electrical potential differences 
phil and phi2, while [ pixel TFT gate voltage turns on in the gate voltage of Sampling TFT ] being shown 
in drawing 6 . Thereby, according to the number of samplings, a drain line is put together and connected 
to the data drive circuit 2 from a sampling circuit 3. If a sampling circuit 3 is formed on a substrate 
made from glass etc. like Pixel TFT at least as shown in drawing 7 among these circuits, corresponding 
to the number of samplings, the number of connection of a sampling circuit 3 and the data drive circuit 2 
can be reduced. A sampling circuit 3 is formed like Pixel TFT on a substrate 4 (transparence substrate 
which usually consists of glass etc.). When the number of samplings is 2, it is made a bundle, connect 
with a data drive circuit as DK1, and the drain lines D1 and D2 are pulled out from the upper part. The 
drain lines D3 and D4 are put together, and are pulled out from the lower part as DK2. It connects with 
the data drive circuit 2, respectively, and the number of connection of the substrate and the data drive 
circuit 2 in which Pixel TFT and the sampling circuit 3 were formed as a result can reduce by half the 
number of driver ICs which constitutes a reduction by half, i.e., a data drive circuit. Since a sampling 
circuit 3 can be easily formed at the same process as Pixel TFT, it is effective in the ability to reduce 
the cost of a liquid crystal display with the effectiveness which made the number of driver ICs the 
reduction by half. In this invention, since the drawer of wiring is performed up and down compared with 
the example 1, the connection pitch of the substrate and the external driver IC circuit in which Pixel 
TFT was formed doubles compared with an example 1, and there is the description said that the 
dependability of connection improves remarkably. The drive approach of this invention is fundamentally 
the same as an example 1. Of course, the drive approach of an example 2 can be used. 
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{0037] Next, the 4th example of this invention is shown. Drawing 8 and the drive approach are shown for 
the equal circuit of this invention in drawing 9 . Although the equal circuit shown in drawing 8 is the case 
where the number of samplings is four pieces, even if there are many these numbers, naturally it is 
satisfactory. Therefore, it becomes a bundle from four drain lines through the sampling circuit formed on 
the same substrate as Pixel TFT, and connects with an external data drive circuit. Therefore, when the 
number of drive ICs by the side of a drain is reduced by the quadrant, it is effective in the ability to 
reduce a price sharply. 

[0038] Drawing 9 (a) shows the timing chart of a driver voltage wave of VDD which is the output voltage 
from phi1-phi4, and a data drive circuit which is the gate voltage to the sampling TFT to the drain wires 
D1-D4 of drawing 7 . This drive wave shows the case which indicates the liquid crystal display of a 
normally white mold by black. In this drawing, the 1st in tG period impresses the drain electrical potential 
difference VD higher than reference voltage VC within tG period corresponding to phi 1 and phi2, and it 
reverses all of phi1-phi4 by the 2nd frame. The electrical potential difference VD higher than reference 
voltage VC can be impressed to phi3 and phi4 at the 2nd frame within tG period by this. Therefore, in 
the relation between VG and VD shown in this drawing, it sets to E1 pixel. The overlap time amount with 
VD with the overlap time amount of VG and VD higher than reference voltage VC lower than tG and 
reference voltage VC is set to tG/2 and E2 pixel. The overlap time amount with VD with the overlap 
time amount of VG and VD higher than reference voltage VC lower than 3/4xtG, and reference voltage 
VC is set to tG/4 and E3 pixel. The overlap time amount with VD with the overlap time amount of VG 
and VD higher than reference voltage VC lower than tG and reference voltage VC is set to tG/2 and E4 
pixel. The overlap time amount with VD with the overlap time amount of VG and VD higher than 
reference voltage VC lower than 3/4xtG, and reference voltage VC is set to tG/4, and, in all cases, it 
sets as a result. The overlap time amount of VG and VD higher than reference voltage VC becomes 
longer than overlap time amount with VD lower than reference voltage VC. This can offer the liquid 
crystal display which has an improvement effect remarkably to the display unevenness by the lack of 
charge compared with the case where the overlap time amount of VG and VD higher than reference 
voltage VC is set to tG/4 in the conventional drive approach. 

[0039] Although the case where the numbers of samplings were two pieces and four pieces was shown 
above in the example, it cannot be overemphasized that this drive approach can use this also to other 
numbers of samplings. Moreover, in the above example, although the case where a sampling circuit 
formed on the same substrate as Pixel TFT was shown in the example 1 for example, even if it gives the 
function of this sampling TFT to an external driver IC, this drive approach is employable. 
[0040] Next, as the 5th example, the example of the property defective pair policy of the sampling 
transistor which is the 2nd purpose of this invention is explained. 

[0041] An example of the circuit is shown in drawing 18 . In drawing 18 , the reserve terminal TDR which 
supplies an electrical potential difference also to drain wire D1 edge of the side which does not form the 
sampling transistors TR1 and TR2 from a driver IC is formed. If it is made said configuration, the 
property of a sampling transistor will be inspected before mounting of a driver IC by the production 
process, and, in the case of a defect, a driver IC (DD1, DD2) will be connected not only at the terminal 
by the side of a sampling transistor but at a spare terminal side. For example, the drive in the case of 
being the defect (for example, flow resistance having increased and cutoff resistance having fallen) to 
whom the switching characteristic of a sampling transistor fell is considered. The sampling signal phi 1 is 
made into high level, phi 2 is made into a low level, and a flow and TR2 are intercepted for the transistor 
TR1. At this time, the electrical potential difference corresponding to pixels E1 and E2 is supplied to 
Terminals TD and TDR from the driver IC prepared in a top and the bottom, respectively. By attaching 
drain wire D1 and linking DD2 of the low driver IC of output resistance directly, even if cutoff resistance 
of TR1 is falling a little, since an electrical potential difference predetermined in the electrical potential 
difference of a drain wire D1 from DD2 of a driver IC is supplied, DD1 of a driver IC is not influenced of 
the sag supplied. Moreover, about a drain wire D2, it is that which TR2 should just charge using all the 
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gate selection time amount of the pixel section (twice in a sampling transistor drive), even if flow 
resistance of TR2 is increasing a little, sufficient charge can be performed, and there is no problem. In 
addition, although the number of a driver IC is not halved in this case, finally a manufacturing cost can 
be lowered by relief of a defective. 

[0042] Drawing 1 9 is the planar structure Fig. of a liquid crystal display, and corresponds to the 
representative circuit schematic of drawing 18 . 8 pixels of the upper left hand corner of a display were 
shown. 330 micrometers by 1 10 micrometers and the number of pixels actually arrange [ a pitch ] a pixel 
in the shape of [ of vertical 480 width 1920 ] a matrix. The transparent electrode ITO (indium oxide) was 
used for the electrode E of each pixel (liquid crystal capacity) in this example. TVD1 and TVD2 are the 
drain electrical-potential-difference supply terminals from an external drive circuit, the former is the 
terminal of normal, the latter is a reserve, and each pitch of a terminal is 180 micrometers. The thin film 
transistor to which the sampling transistors TR1 and TR2 make the polycrystalline silicon film an active 
layer, and the pixel transistor TE are thin film transistors which make amorphous silicon an active layer. 
D4, the gate lines G1 and G2, the gate line phi 1 of a sampling transistor, and phi2 line are laminating 
wiring which consists of aluminum, Cr, ITO, etc. from a drain wire D1. although not illustrated — as an 
external drive circuit — the driver IC of 160 outputs — TAB (tape automated bonding) — it mounts by 
law and uses. Usually, an external drive circuit is mounted only in a terminal TVD1, and an external drive 
circuit is mounted in both TVD1 and TVD2 about the liquid crystal display with which it judged that a 
TFT property is poor by the inspection in the middle of manufacture. In addition, if it is the terminal of 
normal and a reserve, and a terminal pitch is made equal and the function of a driver IC is carried out by 
being equivalent, the completely same driver IC can be used. When a driver IC is connected to the 
terminals TVD1 and TVD2 of both sides, always let the sampling transistors TR1 and TR2 be cutoff and 
switch-on, respectively. Thereby, the even-numbered drain wires D2 and D4 can be driven by the driver 
IC by the side of TVD1, and the odd-numbered drain wires D1 and D3 can be driven by the driver IC by 
the side of TVD2. 

[0043] In this example, although Sampling TFT is formed in each drain wire, even if it is referred to as 
TFT and 1 or 1 TR like drawing 22 at two drain wires and forms the reserve terminal TVDR, the 
redundancy effectiveness over the poor property (flow resistance rise) of TFT is acquired. Remedy in 
case a TFT property is a defect is the same as that of said example. That is, a clock pulse phi 1 is 
always made into a low level, and TFT and TR1 are intercepted. Electric power is supplied to Terminals 
TVDR and TVD in electrical potential differences VDDR and VDD from an external drive circuit, 
respectively as a drain wire and an electrical potential difference corresponding to D1 and D2. At this 
time, a drive wave when a sampling TFT property is normal is shown in drawing 23 . In the pixel of the 
odd-numbered drain wire, it is in halftone and the condition which shows black in the pixel of the even- 
numbered drain wire. The drain electrical potential difference VDD supplied from the outside is reversed 
for every frame and every gate line. That is, in the 1st frame (odd frame), when an electrical potential 
difference VG 1 is impressed to the odd-numbered [ for example, ] 1 Motome's gate line, VDD is taken 
as negative polarity, when VG2 is impressed to the straight polarity and even-numbered [ for example, ] 
2 Motome. In the 2nd frame, it becomes this reverse. And when VDD is straight polarity, the pulse width 
TGH of negative polarity of the pulse width TGL of gate voltage is 23 microseconds for 46 microseconds. 
Although the substantial charging time of TFT is set to this 1/2, since straight polarity is longer than 
negative polarity, sufficient charging rate can be acquired and the electrical potential difference shown 
by VS1 1 and VS12 is impressed to liquid crystal. 

[0044] The diagnosis of a poor TFT property is explained. A liquid crystal process is completed, and 
before an inspection judging mounts a driver IC, it is performed. Supply a signal to a liquid crystal display 
using a many-items child prober large-sized to inspection etc., a liquid crystal display is made to turn on 
in simulation, and it investigates. The driving method is performed based on the driving method shown by 
drawing 2 . Yes, however, about the gate voltage of a pixel transistor, the other gate voltage (from VG1 
to VG480) always makes a low only the about (from gate voltage VG1 to namely, VG10) ten upper parts 
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•of a display. If normal, the upside width of face for ten lines will serve as white with a black stripe except 
it (in the case of the liquid crystal in no MARI White mode). When sampling transistor characteristics are 
defects, the bright line of a lengthwise direction appears in the part of the sampling TFT of a defect in a 
black stripe. 

[0045] Drawing 21 is the structure of a system. Since the source VRAM of a picture signal of a 
microcomputer serves as data permutation for making the Braun-tube indicating equipment CRT turn on, 
signal transformation is carried out to liquid crystal displays by data converter TCON. In this example, it 
is necessary to change the drive approach according to the property of a sampling transistor. Two kinds 
of data conversion features are made to build in beforehand in a data converter, and the either is 
chosen according to the change signal S of a conversion method. A drive method is not started by this 
but share-ization of Inverter TCON can be attained. 

[0046] Next, the liquid crystal display which formed the loop formation of a drain wire as the 6th 
example, and was made into the redundant structure over an open circuit is explained. The equal circuit 
of this example and a drive wave are shown in drawing 13 and drawing 14 , respectively. 
[0047] Drawing 13 is what showed the important section of an equal circuit, and has inserted three TFT, 
TR1, TR2, and TR3 in the loop formation for the drain wires D1 and D2 of the pixels E1 and E2 of the 
first train and the second train as a switching element out of the bond and the viewing area in the shape 
of a loop formation (periphery). The drive wave of this circuit changes with generating parts of an open 
circuit of a drain. When the open circuit of a drain has not occurred probably, phi 3 is always made into a 
low level, TR3 is intercepted, and the other (phi 1 , phi2 grade) actuation is the same as the actuation 
explained for the 1st purpose. Next, the drive wave of drawing 1414 explains actuation when a drain 
open circuit occurs on,D1. The clock electrical potential difference phi 2 presupposes that it is always 
high-level, and maintains TR2 at switch-on. Some clock electrical potential differences phil and phi3 are 
given into the gate voltage selection time amount tG of Pixel TFT at the gate of Sampling TFT. Among 
these, in the first half of tG, both TR1 TR2 and TR3 are made into switch-on with these clocks. Electric 
power is supplied to an electrical potential difference by the open-circuit part XD bottom in TR2.D2 and 
the path of TR3 and D1, and the whole loop formation of the drain lines D1 and D2 is charged to VD 
level. Then, in the second half, TR1 and TR3 are intercepted, the potential of the drain line D1 remains 
as it is, and only the drain line D2 is charged to VD level. That is, finally an electrical potential difference 
VD is charged by the liquid crystal capacity of pixels E1 and E2. the gate selection time amount tG of 
the 2nd frame — a clock pulse — the 1st frame — the same — only the positive/negative of a drain 
electrical potential difference is replaced. Finally, an electrical potential difference VD is charged by the 
liquid crystal capacity of pixels E1 and E2. The alternating current drive of the liquid crystal is carried 
out by the 1st and the repetition of the 2nd frame. What is necessary is just to replace the inside phil 
and phi3 of the drive wave of drawing 14 , when an open circuit occurs on D2. Even if, as for a drain wire, 
only one forms a redundancy loop formation between each pixel according to this circuitry, short 
[ between drain wires / poor ] does not increase. Moreover, since the area which wiring occupies does 
not increase, either, the brightness of a display does not fall, either. 

[0048] Moreover, according to this structure, poor manufacture can be discovered by the initial stage of 
the production process of a liquid crystal display, and prevention (cost reduction) of an unnecessary 
activity is attained, the process (TFT process) at which the production process of a liquid crystal 
display forms a thin film transistor and its circuit on (1) glass substrate, and (2) — the process (liquid 
crystal process) which this is made to counter one more glass substrate, encloses liquid crystal 
between them, and forms liquid crystal capacity, and (3) — it can divide roughly into three of processes 
(module process) which connects a drive circuit to the exterior. It is required for manufacture cost 
reduction to discover the defective of playback impossible in an early phase, and to be unable to 
progress to a back process. With this structure, it is the phase of TFT process termination and the 
short-circuit between drain wires can be detected. Namely, what is necessary is to make TR2 and TR3 
to TR1, to make switch-on and TR3 into a cut off state, and just to carry out the continuity check 
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between VDD and VDDN. Although it does not flow between both-ends children, when the short-circuit 
between drain wires occurs, it will be in switch-on and a defect can always [ forward ] detect. 
[0049] Drawing 15 shows the planar structure of the important section of the liquid crystal display 
explaining this example. 330 micrometers by 1 10 micrometers and the number of pixels arrange [ the 
pitch ] the pixel in the shape of [ of vertical 480 width 1 920 ] a matrix. A transparent electrode ITO 
(indium oxide) is used for the electrode of the liquid crystal capacity LC of each pixel. The former is 
[ the terminal of normal and the latter of TVD1 and TVD2 ] reserves with the drain electrical-potential- 
difference supply terminal from an external drive circuit, and each pitch of a terminal is 180 micrometers. 
The thin film transistor to which the sampling transistors TR1, TR2, and TR3 make the polycrystalline 
silicon film an active layer, and the pixel transistor TE are thin film transistors which make amorphous 
silicon an active layer. Drain wire D, the gate line G, and the gate line phi line of a sampling transistor 
are laminating wiring which consists of aluminum, Cr, ITO, etc. A drain wire is made into the drain wire 
and pair of horizontal **, and forms the loop formation of the sampling transistors TR1 , TR2, and TR3. 
According to this structure, in spite of having redundant structure over an open circuit, it is [ that one 
drain wire is only formed between each pixels E, and ]. For this reason, an open circuit of a drain is 
relieved, without the distance between drain wires (pixel pitch 330micrometer) increasing in the 
conventional state (i.e., the short-circuit between drain wires). Moreover, since the rate (about 7%) of 
surface ratio which an opaque drain wire (line breadth of 8 micrometers) occupies does not increase, the 
brightness of a liquid crystal display does not fall as redundant structure. 

[0050] In addition, in this drawing, capacity is formed in the gate line of the front row (inserting an 
interlayer insulation film) in piles for some electrodes of the liquid crystal capacity LC. This is equivalent 
to having made liquid crystal capacity increase, and it has the effectiveness of reducing a wave-like 
distortion impressed to liquid crystal. Even if it does not form this retention volume, the meaning of this 
invention is not spoiled. 

[0051] Moreover, in this drawing, Wiring GND is formed between Pixel E and samplings TFT, TR1, and 
TR2. Capacity CLC is formed by carrying out the laminating of drain wires D1 and D2 and the wiring 
GND through an interlayer insulation film. Wiring GND is grounded electrically. Capacity CLM has the 
effectiveness of making a wave-like distortion impressed to a drain wire penetrating. Even if it omits 
these wiring GND and capacity CLM, the meaning of this invention is not spoiled. 

[0052] It is the description that the defect of a circuit is relievable because this example changes the 
drive approach etc. When there is almost no defect, a display action is carried out by the drive shown in 
drawing 2 . It is relievable by driving to a drain open circuit by the approach which supplied the drain 
electrical potential difference to TVD from the external drive circuit, and was shown in 14 Fig. Moreover, 
the poor property (rise of fall flow resistance of the ON state current) of a sampling transistor is 
relievable. For example, when TR1 or TR2 are a defect, it is also completely the same as that of an open 
circuit of a drain wire, and a display action is possible at the same drive as 14 Figs. When both TR1 and 
TR2 are poor, a drain electrical potential difference is supplied from Terminal TVR. In this case, phil and 
phi2 are always made into a low level, TR1 and TR2 are made into a cut off state, and switching of TR3 
distributes an electrical potential difference to two drain wires. That is, about a drive wave, a display 
action becomes possible by having always transposed the inside phil and phi2 of the drive wave of 
drawing 14 to a low level. In addition, it becomes painful about charge actuation of TFT of straight 
polarity except what was shown in drawing 2 among these driving methods. The driving method which 
reinforces charge capacity by taking up and down of gate voltage as the temperature requirement which 
a liquid crystal display uses in these cases was restricted or it was shown in the 2nd example ( drawing 
5 ) is adopted. . 

[0053] In this example, as the foregoing paragraph described, short [ between drain wires / poor ] can 
be discovered by the initial stage (before liquid crystal enclosure) of the production process of a liquid 
crystal display, and prevention (cost reduction) of an unnecessary activity is attained. 
[0054] In addition, in this example, 1 pixel is constituted from one TFT and one pixel electrode, and the 
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pixel itself does not have redundant structure. The meaning of this invention does not spoil this as 
redundant structure, for example, as shown in the circuit of drawing 20 , it is alike, and a 1 -pixel pixel 
electrode may be divided into two sub-picture elements Ea and Eb, it may be alike, respectively, and 
TFTTa and Tb may be prepared. 

[0055] Moreover, as shown in drawing 24 , you may form two samplings TFT at a time up and down. This 
drawing omits the circuit of the pixel section and expresses only samplings TFT, TR1, TR2, and TR3 and 
TR4 relation. If it depends on this configuration, Terminal TVD and TVDR will completely serve as 
equivalence. When both samplings TFT, TR1, and TR2 are defective continuity, a driver IC is connected 
to TDR and the completely same drive as always [ forward ] can be performed. Namely, TR1 and TR2 
are always intercepted by making clock pulses phil and phi2 into a low level. And an equivalent drive can 
be performed by transposing the inside phi 1 and phi2 of the driving method shown in drawing 1 to phi3 
and phi4. 

[0056] Next, the liquid crystal display which formed the loop formation with three adjoining drain wires 
as the 6th example is explained. Drawing 16 is the circuit of a liquid crystal display. In addition, the 
circuit in displays, such as a pixel transistor, is omitted in this drawing. Three adjoining drain wires D1, 
D2, and D3 are connected through the sampling transistors TR1, TR2, and TR3, and the loop formation 
is formed. An electrical potential difference VDD1 is supplied from the external drive circuit which is not 
illustrated to this loop formation. In addition, although an electrical potential difference VDDR is 
mentioned later, it is not usually supplied. The clock signal of phi 1 to phi 6 is also supplied from the 
outside. Although the drive approach of this circuit changes with generating situations of an open circuit 
of a drain wire, having no open circuit or a drive wave when an open circuit occurs in a drain wire D1 or 
D2 is shown in drawing 1 7 . The gate voltage selection time amount tG of a pixel is trichotomized into 
tphil, tphi2, and tphi3, and clock pulses phil, phi2, and phi3 are added, all clock pulses are high-level 
during the period of tphil — becoming — a sampling transistor — flowing — three drain wires D1, D2, 
and D3 — all are charged by the voltage level V1 which should be supplied to a drain wire D1. Even if a 
drain wire D1 has an open circuit, since electric power is supplied also from the bottom through TR3, D3, 
TR6, and TR4, the D3 whole is charged to a predetermined electrical potential difference. Then, phil and 
phi2 become a low at the period of tphi2, TR1 and TR4 are intercepted, and an electrical potential 
difference V1 is held D1. An electrical potential difference V2 is charged by D2 and D3. Even if an open 
circuit is oh D2 in that case, an electrical potential difference predetermined in the whole line is charged 
like an open circuit of D1. Finally an electrical potential difference V3 is charged by only D3 at the 
period of tphi3. V1, V2, and V3 are charged by the pixel (liquid crystal capacity) driven with drain wires 
D1, D2, and D3, respectively. What is necessary is just to charge the drain wire of D3 first, when an 
open circuit occurs on D3. namely, drawing 1 7 — inside, phil and phi4, and phi3 and phi6 — what is 
necessary is just to replace V1 and V3 again, respectively [ for example, ] It is relievable also to poor 
**** of a sampling transistor with modification of the same driving method. In addition, when TR1, TR2, 
and TR3 all are poor ****, a drive completely equivalent to drawing 1 7 can be performed by supplying 
the reserve driver voltage VDDR in drawing 1 7 . 

[0057] Although the loop formation was formed with the drain wire of 2 or 3 units in the example 
described above, this invention can apply this also as four or more by the same circuit and the driving 
method. In the example described above, although the redundancy circuit about a drain wire has been 
shown, this invention is applicable also to a gate line side. For example, drawing 25 is the example which 
formed the loop formation by two gate lines, and carried out redundancy to the open circuit of a gate 
line, and shows the related section of the 1st and the 2nd gate lines G1 and G2 from on the display. 
Although not illustrated, a **** position and the oddth are connected two [ at a time ] through Sampling 
TFT, and the gate line of the 3rd henceforth also forms the loop formation. The gate lines G1 and G2 
are connected through samplings TFTTR1, TR2, TR3, and TR4, and the loop formation is formed. 
Drawing 26 shows the* case where were the drive wave, and displayed halftone in the pixel of the odd- 
numbered gate line (G1), and it displays black by the even-numbered pixel with the liquid crystal in no 
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■MARI White mode. Clock pulses phil, phi3, and phi4 presuppose that it is always high-level, and make 
switch-on samplings TFT, TR1, TR3, and TR4. The gate voltage VDG supplied to Terminal TG from the 
exterior is distributed to the gate lines G1 and G2 by impressing a clock phi 2 to TR3. Electrical 
potential differences VS1 and VS2 are impressed to the liquid crystal of the even-numbered gate ****. 
The electrical potential difference VDG given from the outside to the loop formation of the gate line 
after 3 Motome, for example, a loop formation (2n position and 2n+1 position), although not illustrated 
serves as the form where only time amount (n-1) tG delayed VDG shown in drawing 26 . When samplings 
TFT, TR1, and TR2 are defective continuity, TR1 and TR2 are always intercepted, gate voltage VDGR is 
supplied from the reserve terminal TGR, and samplings TFT and TR4 distribute an electrical potential 
difference to the gate lines G1 and G2. 

[0058] The important section of the active-matrix circuit for explaining other examples of this invention 
to drawing 27 is shown. Two TFT, TR1, and TR2 are inserted in the loop formation for the drain wires D1 
and D2 of the pixels E1 and E2 of the first train and the 2nd train as a switching element out of the 
bond and the viewing area in the shape of a loop formation (periphery). In the usual drive, phi 2 is always 
made into a low level, and TR2 is intercepted. Others serve as the completely same drive as drawing 23 . 
That is, although the drain electrical potential difference VDD is not illustrated, it is supplied to Terminal 
TVD from an external drive circuit (driver IC). TR1 is switched by the clock pulse of phi 1, and an 
electrical potential difference VDD is distributed to drain wires D1 and D2. On the other hand, when TR1 
of TFT is a poor property (increase of flow resistance), TR2 of TFT is operated as sampling TFT. That is, 
the external drive circuit (driver IC) which is not illustrated is connected to Terminal TVDR (it does not 
connect with TVD), and the drain electrical potential difference VDDR is supplied to Terminal TVDR. phi 
1 is always made into a low level, and TR1 of TFT is intercepted. The clock pulse shown by phi 1 in 
drawing 23 is impressed to phi 2. It is a drive equivalent to drawing 23 fundamentally, and the number of 
output terminals of a driver IC is good in the one half of a drain wire number. On the other hand, each of 
TR1 and TR2 of TFT connects the terminal TVD of both sides, and the driver IC of all TVDR(s) to the 
case of a poor property (increase of flow resistance). And each of phi 1 and phi2 is always made into a 
low level, and TR1 and TR2 of TFT are made into the cut off state. Thereby, a drain wire D2 is driven by 
the top driver IC, and a drain wire D1 is driven by the bottom driver IC. In this case, the number of 
output terminals of a driver IC becomes the same as a drain wire number. In addition, in said two 
persons, the same clock pulse as both phil and phi2 may be added in in [ which was described above ] 
three. 

[0059] Next, the liquid crystal device used for this invention is explained. 

[0060] The light-scattering mold liquid crystal of drawing 28 is a liquid crystal ingredient which takes a 
SUMESU tic A phase. SUMESU tic A phase liquid crystal takes the orientation condition which presents 
the light-scattering property called focal conic structure, while not impressing electric field. On the 
other hand, when electric field are impressed, the HOMEOTORO pick structure 102 where the molecule 
major axis was arranged in the direction of electric field is taken, and it will be in a transparence 
condition. 

[0061] Polymer distributed liquid crystal is shown in drawing 29 as light-scattering mold liquid crystal. 
[0062] Polymer distributed liquid crystal has structure which included the nematic liquid crystal 82 in 
the shape of a capsule in the organic material 81, for example, polyvinyl alcohol. At this time, since 
orientation of the nematic liquid crystal molecule is carried out at a level with the wall surface of a 
capsule, the rate of showing the direction of a minor axis of a molecule in the vertical direction in 
drawing to the light which carries out incidence in the polymer distribution liquid crystal which has the 
cross-section structure of an ellipse form a little will be high. On the other hand, since orientation of it 
will be carried out so that a major axis may be turned in the direction of electric field as the nematic 
liquid crystal molecule was illustrated if the electrical potential difference of the source 83 of driver 
voltage is impressed, incidence of the incident light will be carried out from a molecule major axis. In the 
polymer distributed liquid crystal from which the refractive index of the organic material 81 and the 
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•refractive index of the direction of a molecule major axis were chosen at this time so that it might 
become almost equal, since the refractive index of organic material and liquid crystal becomes almost 
equal when light scattering arises in the interface of a capsule since the refractive indexes of organic 
material and liquid crystal differed when not impressing electric field, and electric field are impressed, 
there is no light scattering, and it becomes transparence. 

[0063] The example of other light-scattering mold liquid crystal is shown in drawing 30 . 
[0064] as for the light-scattering mold liquid crystal of drawing, a nematic liquid crystal is filled in the 
gap of organic material as a nematic liquid crystal did not become capsule-like (an outline — spherical) 
but showed with the point that the nematic liquid crystal 92 is included, in the organic material 91 at 
drawing 30 , although it was the same as that of the example of drawing 29 . 

[0065] Although the optical behavior to the existence of electric field is the same as that of the example 
of drawing 29 , since the direction of electric field has much liquid crystal section penetrated to inter- 
electrode, it is the description that driver voltage is low made compared with polymer distributed 
capsule-like liquid crystal. 

[0066] Thus, if it is made light-scattering mold liquid crystal, the polarizing plate which was required for 
the liquid crystal display of a conventional TN mold can be lost, a display can be made thin, and also 
brightness can be doubled [ over the past ]. 

[0067] The external drive circuit was connected to either of the connection terminals of normal and a 
reserve, or its both, and it was made to operate in the example described above. Even if it forms these 
drive circuits on the same substrate as the pixel section TFT, the main point of this invention is not 
spoiled. In this case, the drive circuit with an equivalent function of normal and a reserve is formed on 
the same substrate as the pixel section TFT, and a liquid crystal display is operated by choosing either 
and operating it. When carrying out consistent manufacture of Pixel TFT and the drive circuit on the 
same substrate, even if normal and a reserve form two drive circuits from the start, it is because a 
manufacturing cost does not increase but defect relief is attained. 
[0068] 

[Effect of the Invention] According to this invention, the display unevenness resulting from the lack of 
charge to the liquid crystal capacity of a thin film transistor can be abolished. Moreover, since the liquid 
crystal display which contained a part of drive circuit can be driven without the lack of charge, sharp 
reduction of the number of driver ICs is attained. The dependability of connection also improves sharply. 
Enable open circuit of wiring and relief of which defective with an insufficient TFT property, and a yield 
improves. By the above, the microcomputer equipment which carried the liquid crystal display and liquid 
crystal display of high quality by the low price can be offered. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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{Brief Description of the Drawings] 

[Drawing 1] Drawing showing the driver voltage wave concerning one example of this invention. 
[Drawing 2] Drawing showing the relation of the drive capacity and the electrical potential difference 
concerning one example of this invention. 

[Drawing 3] The block diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 4] The perspective view of the microcomputer concerning one example of this invention. 
[Drawing 5] Drawing showing the driver voltage wave concerning one example of this invention. 
[Drawing 6] The equal circuit concerning one example of this invention. 

[Drawing 7] The block diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 8] The equal circuit concerning one example of this invention. 

[Drawing 9] Drawing showing the driver voltage wave concerning one example of this invention. 
[Drawing 10] The circuit diagram of the liquid crystal display of a method with a built-in drive circuit. 
[Drawing 11] Drawing showing the driver voltage wave in the conventional approach. 
[Drawing 12] The circuit diagram of the conventional liquid crystal display. 
[Drawing 13] The circuit of the liquid crystal display explaining an operation of this invention. 
[Drawing 14] Drawing showing the driver voltage wave explaining an operation of this invention. 
[Drawing 15] The planar structure Fig. of the liquid crystal display concerning one example of this 
invention. 

[Drawing 16] The circuit diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 17] The driver voltage wave concerning one example of this invention. 

[Drawing 18] The circuit diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 19] The planar structure Fig. of the liquid crystal display concerning one example of this 
invention. 

[Drawing 20] The system configuration Fig. of the liquid crystal display concerning one example of this 
invention. 

[Drawing 21] The circuit diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 22] The circuit diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 23] The drive wave of the liquid crystal display concerning one example of this invention. 
[Drawing 24] The circuit diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 25] The circuit diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 26] The drive wave of the liquid crystal display concerning one example of this invention. 
[Drawing 27] The circuit diagram of the liquid crystal display concerning one example of this invention. 
[Drawing 28] An example of the dispersion mold liquid crystal of this invention. 
[Drawing 29] An example of the polymer part terrible random mold liquid crystal of this invention. 
[Drawing 30] Other examples of the polymer part terrible random mold liquid crystal of this invention. 
[Description of Notations] 

VG [ — The gate voltage of Sampling TFT, tG / — Gate selection time amount, deltaVGD / — The 
difference electrical potential difference of gate voltage and a drain electrical potential difference CLC / 
— Liquid crystal capacity, 1 / — A gate drive circuit, 2 / — A data drive circuit, 3 / — A sampling 
circuit, 4 / ■ — The substrate, 5 in which Pixel TFT was formed — A keyboard, 6 / — Liquid crystal 
display. ] — The gate voltage of Pixel TFT, VD — The drain (data) electrical potential difference of Pixel 
TFT, VDD — The drain (data) electrical potential difference of Sampling TFT, phi 



[Translation done.] 
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U «^tf 6©&V^JI**gfirt**SiT#-S. 

[o o i 9] jB2®awfcWbTtt. fie*©it>yj> 

USE HI, MiltMltti^-f/t-i c 

{£«fc5^&B©*fi£l*tf3 i fe©-e&-5. 
[0 0 2 0] S3©Btttft**^lteK:»-r*5i:S«l3fii 

©^-^cffAUT**. -t&n*., —#«■*©■!*■> 

7U>^h7>5?:**£:*>ttlBfc:«-5, HUTFT© 

y- h «jxaiRi$M * tcs o ©-**■ > zf u > y h ? > v x 
^©y-htc *^^D->^*ffi$-^A?). £©?*>y 

ThTmzWttttz-*)->7V>l/by>zS7.?&ftLTn 



(5) 

fcBfiiH© rS * * fc * X is. lr> ©TS^gfi© *K <b {S 
[0 0 2 1 ] 

[0 0 2 2] 01tt*5SW©Blftj*Sfflt»fc7i'T--r^' 
io [0 0 2 3] PI ST. «S3iS»8ttVh'Ji77tt{:E 

«anfc»»©«a-t;i/ (lo k^lt; -en-en t 

FT£»lj\ I©TFT(D7-f -y?>yfM£(Cj;oT£- 
*a-t ^*B«rT* J: 5 Kbfct>OT*S. ^CT% fit 

#i"jfcft^!£TFT©&y-ha»5&afc9iS[tib;fc« 
gx-jfe^y- h^-r >g i ~GMtc^Lx. tf-vwm 

ICT F T©y — h4t>l/t^<. 
[0 0 2 4] i|£#l*HCMA,ZfTFT©&F W> 

20 DNlCttLT, ±E*>y-h«BESrWUPSn/ty-h 

5<>«ic ^-^*ffi^x-^igii)[H]s§2^e-y->7 f 

<„ -iJ->^'J >y0K3tt, ie#HH>5Y 

>l;^LTf>7''J>yiTFT^, -y->7 P U>^ 
fflTFToy- hiS^fcliSTFTy— h*>«EE*«W 
UnbT^*WtC. «*©*EE<M, *2*«*&-T*. <B 

l< c©m*«£E<(> i, <t>2iz-*>zfv>{fmmm&9 
j:o«*&sn**«. HffiSijp@s§ i o (y-h«»n» 
i^y-^ig»0S§2^fcftiiwm^^ii{i1-^)) fcT7 

so WSb7U-A*KU->yU>^e»HItt9 
(*lHl?g«iiiMa?J^l(H]SS 1 OClftjgL.Tfe.J:^) tcgtt 

stem^^tB-r. sfe, •y->^'j>^0gs3{cA^$n 
[0025] cne>©iHiss©i*j), ^^t< t^-y-^yj > 

^(51SS3 £H*TFT|in&tr#5;^£tt^£-r-5>ai£ 

±4l:MTtntf, ■tJ->7 p u >yTFT©-9->yj > 
>yiiI8S3©^fi)cSnfc*«i:y-^Sgi!jlElS§2 t©« 

-r^n^T : -^igi(j[Ei8S2 *«sfi-rs 

so FTtHi;xST$SJC»*T#*OT, K^-TAIC 
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[0 0 2 6] m2&m ^TI 1 <Dnffi.m<DW)ft$: 

[0027] m2te*%w<D-mMmz&%mmmm®. 

M&^tmTSb tK y-V'J ftV-f h^cDHS^CDJI 

^u^s. lira (a) ti-y->7 p, j >nFT©y 

g (Dl, D3) (D2, D4) CD h* 1/ 

-f >*^OB]ttl«£E«»**-r. P9H (b) (iiS^TF 
Tcoy*-h*ffiVGtHufB-!t>yU >^TF'TA»e»©tH 
MJIBiTFTTJb^El, E2©KH>1ET$ 
&VD<D*ffii£J12£*b;fc&cD'r&3„ £cD$tM3:0i 
0CD[eI8£cD lSlfSb^G 1 £Sff 5&CDT, -^n^* 

Dl7-f>OiiEK E3) , IPl&Sa CuTUD 
2^<>CDH*E2, E4) ©IftiSfCMtS. 6 
**<D«-&«VDSJE©ft^:fitt*/hfflCD4 1 '^€flEVC 

[0 0 2 8] *H*£^JT'«. 17l/-Ali2 7l/-A 
W>^U>^TFT©TR ltTR 2<DY— h®JEET 
£•5* 1 <t<f> 2©*JE^7k-A#»CgteL, VDDIi 
71/- AftKRlELTUfcH. unC^LT, ft*cDgg 
»j*-Cf4, HI 1 1 T-^T <fc 5 £ <J> 1 t * 2 tt 7 U- A« 
(CSte LT&e.-f, jgKVDDteKiSLTt^. 

[0 0 2 9] *^©IlftSffil^&?>a, 1*10 

(b) -31c, ia*TFTo**flE**»iaafcft 

5 F P-f >t)EVD WtEV C i 

A VGD(7)/jN$^*-a- (T6b%AVGD2) CD 
y- httffiVG t H K >ttffiVDcD3cSB#ffl« t G t 

2fS«aEVC«fcD<£tV T&fc>'£» AVGDC^t^ ("f 
fitiSAVGDl) S-&CD^ilB#P B 1tt t G/2 
5!^W**t G/2 tftoTt)4VGD l7^#7C£^ 

3lcDJ;p{c, *IKt6*felcj:tl«, tG 
fflWlC^fS* 1 t<f> 2^lB*TFT^«^*CD/jN$ 
<^?>IKWl^fttC*fUTffi5fetT3te«^fffcn. VGi 
V D CD32MB#H Srfi < T# -5 IC J: 5 **tf 

[0 0 3 0] H3l«iTFTtMt'5*ti^?rAV 
GD 1 £ AVGD 2CDit££Jtt£Lfc : fecDT?&-5o ^ ' 
TT, 02 (b) OM*t41EEttVGA«0VA^2 5V 
cD;t;WX«ffi. tG*53 5«s (y— h8l$C4 8 0#<D 
. Vbtti*lEVDH*t2 1V, * 
/MEVDLil«5VT?60, »j6t.4AVGDBAVG 
D1 = 20V, AVGD2 = 4 VT?a&-5. HPftTFTte 
-> U =l > T F T \ * t ^ + *;HB CD Jt T 



(6) 

7/7 

&:tr5W/Ltt5T5ftl&«ttO. 5c«2/(VsK 
tffiH2Vr*5. ««|K:AVGD2 = 4V®l#©y- 
X«EK*J-r*5fe«*. «WlKAVGD 1 = 2 0 VcDBt 
©3fc***jKUTH4. *0T«ea§l:AVGD 1 = 
2 0 VCD5S**«AVGD 2 = 4 VCD5fem*J;0^atC 
«*fcf, AVGD 2CD5te***56 O%0B#tCAV 
GDI (DitMMXt. 9 9. 7 %R±t 
[0 0 3 1 ] Z\<D&o\Z, #iK»»i££ffli>3fc'=>tf, t 
GifelC^tS d)ltd>2 jWB*T F T5fe«tg^jcD/jN 

K, VGtH*TFTcDVDCD3iMWfM5:S<T^-5CD 
T, 5E*^^MHCD*^t;^CD5§^L^^^ a s B S*e 

[0 0 3 2] 04Kltt» =:©56WC«*«S**SJt© 

wings* sc^-y->yu y^mmmmztn^nmn^m 

•y->7°'J >^@SS€:jB^TFTt|pI-S«JitC^ 

[0033] x.\z*mw<Dm2<Dmmmzmw-r2>. # 
TFTcD3t*^b < uz>mmmi££ om^ h >«ee 

VDCDB#CDy-h*ffiVG^% «2$8*ffiJ;D<£^Fl/-Y 
>«EEVDCDI^oy-h«JEEVGJ:0 ! bi«t^S©*ffi 
JICDKlkfrffitt, 0liffiSiJ»lHl8& 1 
0T-71/-ACD^0#t)D^*IJSiJL. dCDffl^^x*-^ 

2l:TFK>tffi*Hf4*fet. BBfMflf HSS 1 0 
2 tejUf •t^ft^cD*!!^^ U-A 
«iCBl^T-5il<i:tcj;oTl6^T^^„ £CDlgi!i73?££ 
40 ffl^4fee>tfS*(it*£E«fcOifi5^VDO^oy-h*flEV 

GtHH>«EVDCiS«SAVGD*^<?t5 
CDT. AVGD^a^ttHj;0^tiVDCDB#CD3fefl;7pS 

[0 0 3 4] *(C*^B^cD^ 3 (DmffiMZm 6 7 
so (C*-T. *^B^cD^f{ffi|5]gg40 6»C< <fjS^H7(C^ 
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// 

To 

[0 0 3 5} !g-©»WH*l:2 X4H*«:«tcUTK 
TFT h >K*fLT±~FK:i9:ttfc ; &©T& 

•5. KH>7-f>DitD2Ai, ^n-^n-y-^-yu > 

^TFTfflTR 1RI>*TR 2§r^L/TT J -37ggt!)[pIS§t 

&^£n> h , K>5'f>D3iD4*« ) ^-n-enu-> 

7* "J >^TFT0TR3S^TR4^LTr-^» 

**V»t4T«©*>yj ^HSStx-^IKWIIIggM© 
ttM K '7 ^ tt, 1 T'Ui L fc OK tc it 2 fg t 

[0 0 3 6] H 7 tt*Iltt*ffit»&7^ f ^ ^"7 h U 

fc-»J->:/'J>ifH»3ft»j*L. ±iETFT©7W 

T'hZo ClvlT. «^|SHCMA/*:TFTO#y-hA^ 
*iS»C5l*mLZt«ST»*y— h >G 1 ~GMtC 

&T#iR]tcMA/£TFTtf>& ku-t >^e>^at§i^tu 

&k-t)l\z5-?LT^<. ■y->yj>^HI8S3«S6 
fcjSUfcfltlC, ±E# h* V-isy-i >\ZMVXD->ZfU 
>yTFT^%, t>^U>yTFT©y-MEi: 

jSDTFwr >7-r t»e>ic$n, -y->yj> 
^@sS3^5>T ; -^ig»)[iisS2{c^$n§„ ens© 

IhUS©^ 0 7 (C^Tck5{C^ft< £&1J->7°U >7"[hI 
B3£B*TFTHttK:#7;*<*£*mi"rs*«±K: 

S§3 £x-*B»®i&2©»ttft£ffi«T€rS. V>-f 
U>^[HSS3«a»TFTi|l)#tlS1S4 Gi3t«#7 

x^-c«S(Ssn5iiH«S) ±fcj&s3n*. -y->7°u 



(7) 

12 

zffitiiTz a* i c*fc¥*-ps*. -y->7°u>7* 

£«©axh£ffi«Tfr*3&****4. 
#] 1 KJt^T±TtE»05ltB*fToT^*fcii)IB*T 
FT*«JgfiKSn/tS«tnW©K7'fAI ClsI8&<h©« 
«bfy^**Hlfi«l 1 KJt^T»fcfcDgH*©«8ttJ&<# 

[0 0 3 7] WZ*%W(D&4<DmMmZirs1r. 

'•07-f^^iiTF T tlsl-a^CflM^tlfc-tf- 
TOlsISSta^SnSo ffiot, l«H>«©lftIC 
»*«4#©1 (C{£M$n?>^i:lCj;D. *«tHilfi*a«<I; 

20 [0 0 3 8] 09 (a) tt|7 0HK>8D 1~D4 
(CMT'5+t->yU >>fTFT\ZltiT2>?— 
<i> l~<M£5*-*KS&EIfc;i&>S©ffi2j«JET**VD 
YxnmXnnRMJ&W-i 3 >7*^+- 
«a;-7U*7^ hs©«a«jRS«*!i**-r* 

XSr^LT^S. |^0l:fel»T. t Gl^l*!© 1 7 
U-ABtt»ip«EVC«fcDESt>l* Wf>«EVD£ t 
GlWrtT*l, * 2lC*fJ&l>TEMQU 27I/-AI 
Ttt<()l~(J)4^T'<TIgt?>. ^tl(Cck-pT2 7 1/ 
-A 1 Tdliplffi V C i 0 g ^1EV D 5 t Gfflfflft 

so T<f>3, <J>4lC*fUTEPJp-r#5. ftoT, PlSltC^-r 
VGtVDCH^II^T, ElH^tC^^T«, VG 
h mmms. V C «fc 0 H V D £ © A 7 y -ffi W « t 
G . **fl«JE V C «fc 0 (S ^ V D t © * - A* y y 7*B#^ 
tG/2, E2I*K»UTti. VGi*ip«/EVC<t 
t) VD t ©t-A7 -y ^^11 3 / 4 X t G> S«P 
mJEEVCfc OiS^VD tWT-/N*7-y 7°B#Mtt t G/ 
4, E3B*tC»^Ttt, VGilWEVCiOS^ 
VDiO*-A7 7^BtG, a^^BEVCJ;0{£ 
^VDt©^-A7>yy^fF B 1« tG/2, E 4iB^(C*S- 

40 UTte. VGtSWEVCiOIS^VDtOt-A'? 
7^Bli3/4XtG. »ip«BEVC«k0fttiVDi; 
©^-/t^y^lBtt tG/4t&D, $g*WiCT^T 
©»-&&;: £>i^T. VGtiftEVC J:0i^^VDt© 

^l^T, VGtSipmjEVCttJ^^VDi:©^-— A7 
y y mffl&t G / 4 C & 5 «^ (C Jt ^T3fe«* J£ (C J: -5 

so [0 0 3 9] £*±C£i6ei|lC*S^Ttt. t»->7"'J>^ 
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^ » t t *> *m®Jsmtf&m -c * s c t 5 * t* 
et±©^jfi«K*s^Ttt. mm 

091 KiSl^T, •y->7 P| J >^IUS§^iii*TFTi:|5l-» 
«±KUBJ5fcbfc«^«:jKb;fc**. ^CD-tJ->7 P U >^TF 

[0 0 4 0] ^H^5©*JS«»li:bT, *li©i2© 

[0 0 4 1] 118 IC^CDIhISSCD— ^JS^-To 018C 
fcHT, t>y'J>^h7>yX^TRl, 
j&bT^ftl^JCOKW^D l^gBtCfe. h'^A- 

tf>yU>yh7>5>X*©#tt«:«aiEU ^&CDift£- 
<D^m\Zh h*5-fA- I C (DDI, DD2) SrS^ 

m&tn<Di&TLrz) (Dmsvmm&mz.Zo +>->yu> 

ifmn<t> 1 &A-f b^;k *2*n-l/^tl, h5 
/yX^TRUSI, TR 2 £i&8fr bT:fo < „ £CD 

&, H*E1, E2Kl**>£;-r*«EE**FTD, TDR 
tr^T-So HH>SD10W(t ffi*fifito«t> 
F7-1'A-IC0DD2JE^iil:J;D, TR 1 
©atWatt^^rFttTl/TliTt) KW>«Dl®tEE 
H K A— IC0DD2* fflfeftn, nz> 
tztb Y-v-i A- I CCDDD 1 te#t/i&$n3*/£{g~FcDi; 
SSrStt&ilt^ft^o HK>iSD2t:oi»T 
ft, TR 2*«H*IRoy- hSKI^W±aR*ffi-3T^« 

ffif) COT, TR 2CD#S£ft;^^lf»bT^Tfc;fc# 

raats^. ft*. ccDa^cttHj-r a* 
«»wt:»jt3^ h*Ttf aetata**. 

[0 0 4 2] 019 «ttft**S«0¥ffi«jftSlT* 
D. HI 8©«ffffiBI&Bfc:*ttS-rS. *jSS1f©£±ft 

3 0 (im|l 1 0 Aim, W%m.1fiffi.4 8 0^1 9 2 0© 
ff50ttCE«bfc'b©Tf**. #sHSS0ilT«&iIi* (tt 
a^S) OMEfcttSllitllTO (Ift-f/y^ 
A) Sffl^fc. TVD1, TVD 2te*1>gBIE«>®g&75><o 
OFW>SIMSft, mf##IE*|co3§B% 
'HIT, SSTWfcT-.y^ttl'Vfnfc l 8 0 /imT»5. 
>^'J>^F7>yX^TRl, TR2fl^fiy'Ja 

* t e tt*an-> u □ y&mwim t-? saw b ? > 

5>T$>Z>o FK>»D1A>5D4. y- MSG 1 , G 



(8) 

I1A1, Cr, I TO<P*»efc*««EiRT»*. 0^ 

LTv»fc^jWMW»iiiBibTtt. 1 6om*oH^ 

-f A*— I C£TAB (tape automated bonding) &\z£ 
0*8LTffl^5. nOT»)[lIB&«STTVD 1 

CD^KUgb. »j6&*©ttSE-eTFT«rtt:tf«*a£*iJ 
^Snfc*K*a^S«Kt)liT, TVD1, TVD 2 CD 

SificafT^Kb, AoF5-fn- I C<DMffi 
io B^«TtnH 4<HUI«7'fn-IC*IH4:i 
**T€?5. F^-f/t-ICffiHOSfTVDl, TV 
D2£«i^bfc3§^K«+>->7 p y >^F7>yX^TR 

i, tr 2 £-5-ft-€ t nfitP$e0r, wwtBi-r*. 

l;J;f)TVD 1 fflco F^-TA'- I CTPfC#S© h* b-< 
>ISD2, TVD2|iJ©F7'fA'-I CTfS 

#gC0KW>HD 1, D 3 ZmWlT'^Zo 
[0 0 4 3] **il0ijT«, Ht>7 P U>^TFT*«-H 
b-f >«{C»tj"T^***, 02 2©i3l:FH>«2 
*ICTFT, TRl, liib, fiSf TVDR^i 
20 tfTfc, TFT©#te*& (#iiJgta±#) \ZM-?Z% 

lS»KD-U^tLTFT, TR 1 £«bT*i 
<„ FK>i. Dl, D 2 ICttJTf Soffit bT, m 

f tvdr, TVD\z^n?nw-ffl,mmm3&fr<bnmv 

DDR, VDD6I6*T5. ;iCDR#. •f7->7 P 'J>^TF 
H<DB^T«H€rS*bTI/^«ffiT&a. 

so j&sns p h >tEVDDtt7u-A*. y- M§5« 

KRteS-arTIri*. BPS. I171/-A 0Sf»?b- 
A) Tfcm»C#l«*.tf, l*|cy-h«ttffVG 

i **8Jjosnfci€f KavDDttiEStt, ffiiSc#@#jA 

«, 2 * S tC V G 2 ftf Bffll $ tlfc £ % \Z liftUtt tlx 
H*. m2 7I/-AT«^C73iMtfta„ fLT, VDD 
*«iEStt<73i:#{r«y- h*BE©A;UXi|iTGL«4 6 
M s , flIttO/tMiTGHI3;2 3 w s T$>^>» MVi 
Wft T F T CO & ID tt £ CO 1 / 2 £ ft * iEffitt « 

^att^Dfefi^fcfe. ^ft***s#*nt^w 
io vsn, vsi2T^b^«m*^aicEpjnsns. 

[0 0 4 4] TFT«ptt^S©sM«S»C3^TlttWr 
-5. «3E*«l)£«*Sie****7b. H7-fA*-IC§rH 

*fflV»T«a*^S«t:fil^S«l&b«»Wfc»tS36* 
SlSMStTi'C*. H2T*l/fcIi 
felC^SSbTff 5. fibHSeh5>^X^oy-h*ffi 

(co^t«, **fflo±«i o^sscrftfc-fey-h 
uvGii^vGioio^/w, -5-n^coy 

-h*ffi (VG1*5VG48 0) tiSB#D-tt-?>. 

so iE^fte>«±^coi off#©fittM©* h^'f y-c-tn 



(9) 

15 

EHrtttfittt* (y-VJ-*7^ ht-HoftftO* 
[0 0 4 5] 0 2 llJ->XfAOM-e*5. V-f^n 

a > tr ^-^©ia^ffl^jg v ramb^7 ■> 

■ CRTSMS*4fc6©f-i'i5lltaoTti5CD 
T\ x-*£ifcS«TCONK:«i:D, SU^SMl: 

^igiTcoNcMW^ns. 

[0 0 4 6] »6©3!tJB«tUTHU'f >»fflJP 

[0 0 4 7] HI 3tt<8MKlH|i&©saR*^bfct>OT, 
§§-3aj&tffg— ^©HSilE 1 , E20KK/-8D1, 20 

^^TX-f 7f>!^*f<!:lT3»OTFT, TR1, 
TR2, TR 3 S^-yiCff ALT*5. il©[5]g&©lg 

o-l/^iLTR 3 $rji*rL-?-n^H (<f> 1 , * 2 

*l: H K > WD 1 ±l34Lifc«fio|i^i£, 0 

fc^-f V?;^ L T R 2 SilttitftO. BiHTFT 
©y- h-*ffiS#JB#M t Gtl3^>7' l J >t/T FT®y 
-He, &3;7D-.y y-®EE<J> 1 , <f> 3$M5. il©5 
% t Gfflif l:*ntli ^ne.©^ay^i:i0TR 
1, TR2, TR3©^rnt>#ffltt»KT4. tfttffi 
BfXDOTfliJtC^TR 2. D 2 , T R 3 , D 1 ©H8&T 
*BEA*iie«Stl, HM>7^>D1, D2©;1/-^ 
#**VDl"«^*-C3te«Sn*. I^tlftlt TR 
1, TR3A^lr^n, KK>7'f>Dl©tftaf 
ffltJT, K 1/^ >7-f >D 2 ©*i«VD l/^^J 

mm t Gin ?ay>7^)ix\zmi yu-Atmv. 

1, E2®jKSgiC, tttVD«$n^. SB1, 

D2±i:»4Lfc«ti:i4, mi 4<Dmmmm<Do%<t> 

1 i <f> 3 *An#*.ntf&n. *SK4lJfik:J:na#B 
*WHC F K >8M: 1 *0*T?fi<. "K&)\>—7°>kM&L 
lit) KH'>»WO->a-l-^fifa*Att^. *fcE 
iSS©£*&ffimiSAft^©T-**SM©»^%{£TL 
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[0 0 4 8] K«fcntf, *il£jS£11©»ifi 

« (1) #7**«±K»B&F7>S?**:Rtf-?-©llI!& 

*»«s-r*xe (TFTii) . (2) ^n^r^oift 
© n 7 x m m \z £ ■& * © m t c % n £ & a l » a « » 

€r^fiJct-SXiS (ttillg), (3) *©^.«5tW»lHl» 
SrS^TSXig (^^rL-;UXS) © 3 OdASiJT^ 
5. Bifi^* higgle tt, ¥f£*£©*&fltt*!JHI©R 

jfiTtt. TFTIgRTOlklST. FW-f >«IW©->3 

r&b*.. tr2. tr 3 zmmw; 

ffi. TR1, TR3SB0ffliS8.hU VDDiVDDN 

[0049] 015 tt*£jfttt£iK9rr £ft&&*£a 

©ggB©¥ffligj££*-r<> H*tt, hr-y^^«3 3 0 /x 
rail 1 0 um, Wm®.*m4 8 0«1 9 2 0 (Dftm®. 

i:fiil/Tt>4. #B*©«ffl«»LC©*«K:«8"PJ 

tIIT01^>y!)A)5fflW. TVD1. TV 

d 2 BftflHKibiaifrfr&o f v<i >nizmi&i&?-vMm 

18 0 /imTiS. +»">7' I J >i/h-7>vX^TR 1 , 
TR2, TR3«^ B 3 B->UrJ>^^fg»)S<i:T^)«M 

D, y-hiBG, ■y->^U>^h7>yXJ'©7 ! -Hil 
30 (tilJAl, Cr, I T0^6!i5«IEiT*5. 
FU-f >i£«8t<h*&9©FUf >!8i:^7JrLT-y->y 
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